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ABSTRACT 
In a departure from the notion that he Begg appliance does not 
disturb the patterns of typical gr owth changes, 21 untrea ed and 20 
" egg-treated" Class II , division 1 individua s were ana yzed an 
compared through the use of serial , l ongitudina cepha ometric 
measurements . The age range of 10 to 14 years presuma ly inc u es a 
parapubertal growth rate acce eration or each sample, Variou s angu ar 
and linear measurements were etermined , n addition , intragroup 
treatment behavior was observed in the Begg sample , 
Among the untreated controls , the chin point grew forward with age 
and thereby reduced the facial convexity, The maxi la (SA) was fourxi to 
be relatively stable , ANB closure approache 1 , degree bo h f or this 
group as well as in the treated samp e , However, the c osure in the 
Begg patients appeared to resu t so ely rom po nt A retraction or SA 
reduction since the chin points and S showed no forward m gra on in 
the pr esence o herapy, The specu ation occurs , then , hat had no the 
chin een so restrained, here wou d have been more profi e fa tenin 
and apical base alignment , 
Regarding the spatial position of the chin , anot her observa ion was 
that "counter clockwise" rotation of the man:libular plane presented in 
the control group, At est, the mandibu ar plane showed no change for 
overal] treatment , which by comparison to the controls effectively 
designated disturbance of the growth pattern , Correlations between 
iv 
pogonion , mandibular plane arrl S were quite significant in both groups. 
Fina ly , it was det ermined that intra-group Begg t r eatment chang s 
expr essed tendencies generally f ound in the literature, These changes , 
too , were discussed and evaluated against the control samp • 
Interesti y enough , for example , he upper f i r st mo ar pr otracted no 
further rnesia ly in Begg r eatment than it wold have mi ra ed if le 
urx:l.is urbed . 
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Indica es he 
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INTRODUCTION 
Treatment procedures for most skeletodental malocclusions, 
including Class II, division 1 cases, base their effectiveness upon 
two parameters. The teeth must assume an idealized arrangement 
positioned favorably within the facial ske eton. The second parameter 
concerns the management of the skeletal dysplasia invo ving the 
antero-posterior and vertical basal bone discrepancy that is an 
integral part of the Class II, division 1 category, In order to do 
this, the appliance system should facilitate both goals by engendering 
the maximum expression of desirable growth potentia s while minimizing 
reactions which tend to aggravate total facial imbalance, An example 
of such a reaction might be an inordinate lower face height increase 
that clockwise marrlibular rotation may initiate (1). 
Facial profile straightening may occur in a number of ways, two of 
which follow. Protrusive upper and lower incisors can be retracted, 
thereby eliciting bone remodelling responses which reduce the antero-
posterior determinants of facial convexity (2). Another approach 
applies posteriorly directed "orthopedic forces" to the maxilla, 
Mandibular growth rate herein accelerates relative to the restrained 
maxillary rate and facial straightening, i.e., lower face prominence, 
may be enhanced (J). 
The light wire system, i.e. the Begg appliance , is apparently an 
effective treatment procedure for Class II, division 1 skeletodental 
malocclusions (4, 5, 6, 7, 8). Admittedly, this technique avoids 
2 
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force systems capable of producing orthopedic profi e correction. 
Consequently, the observed skeletal changes following light wire 
trea ment should be attributive to a combination of growth chan es and 
appliance induced changes. 
The purpose of this investigation is to compare a Begg-treated 
sample against an untreated control group. Each group exhibits Class II, 
division 1 skeletodental malocclusions which were recorded 
longitudinally by cephalometric radiographs during the period of 
parapubertal growth rate acceleration. The Begg appliance was used 
exclusively in the treated sample. Certain skeletal and dental 
variables were examined to determine the relative significance of 
treatment induced changes and typical growth changes. Additional 
attention was directed to an analysis of these variab es' response 
during the course of Begg treatment. 
3 
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REVIEW OF THE LITERATURE 
The value of using untreated controls of a malocclusion identical 
to that being studied in treated cases can certainly be appreciated 
from a statistical, if not clinical, viewpoint. Yet the orthodontic 
literature reveals few investigations structur din such a manner. 
Ricketts (9) examined Class II and Class I untreated subjects 
which were compared to irrlividuals treated by interarch elastics. His 
findings suggested that the directional or developnental behavior of 
t he chin could be influenced by treatment techniques. Point A was 
found to grow forward at a rate almost identical to the anterior 
cranial base in the untreated samples. SNA did not change without 
treatment. He suggested, however, t hat t he behavior of point A is to 
some degree related to movement of the upper incisor during eruption 
and/or to root torque forces applied during treatment. 
Class II, division 1 skeletal profile changes were evaluated 
against a mixed classification of an untreated control group by 
Silverstein (10). Since the control group of 28 cases had only 6 
Class II, division 1 representatives, Silverstein justifies its use by 
claiming only slight differences in morphology exist between Class II 
and normal subjects, and that the growth pattern is very similar in 
both categories, i,e. by analysis, Class II's were a normal variation 
of the population. His findings concluded that "treatment inhibited 
the anticipated growth potential" of the mandi ular plane , which 
characteristically decreases with age, SNB showed no significant 
change while SNA tended to decrease with treatment. "The study 
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suggests that persons with Class II, division 1 malocclusion may 
otherwise present a heterogeneous conglomeration of skeletal patterns." 
Wieslander (11) alluded to the unavailability of a control sample 
similar to the Class II, division 1 cases he studied. Using untreated, 
normal controls, he suggested that changes in growth of the 
craniofacial complex following occipital anchorage mechanics were due 
to spatial alterations rather than absolute size variation among the 
craniofacial bones. Sphenoid bone rotation was detected in this 
treated group. In other words, the difference in growth pe.ttern of 
separate individuals may be due to dissimilar interrelationships of 
similar bones. 
Early investigators had no readily available longitudinal records 
of untreated Class II, division 1 samples with which to study growth 
and developnent of this type individual. Consequently, their studies 
dealt almost exclusively with comparisons of Class I arrl Class II, 
division 1 samples (12, 1J, 14, 15, 16). Most of these investigators 
concluded that there were no significant differences between Class II, 
division 1 and Class I (normal) individuals. Nevertheless, each study 
cited one or two exceptions wherein differing characteristics were 
found, e.g. smaller mandibles or mandibles retrognathically related to 
a cranial base reference in Class II, division 1 cases. 
other investigators have acknowledged significant differences 
between Class II, division 1 and Class I growth patterns (2, 17, 19, 20). 
6 
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Drelich (19), in 1948, foum significant differences in various 
angular arrl linear measurements between untreated groups of Class II, 
division 1 and Class I normals. 
Long (20) recently studied the antero-posterior position of the 
maxilla relative to the cranial base Class I ard Class II samples. He 
found that the Class II group temed to have more anterior positioning 
of the maxilla. 
Obviously there are parallels and contradictions in the literature 
concerning the skeletal uniqueness of the Class II, division 1 
malocclusion. Poulton (21) recognized the need to understam Class II, 
division 1 treatment factors with the declaration that " ••• to study an 
untreated group comparable i n every way to the patients' undergoing 
treatment ••• is essential." 
Ricketts (9 ) voiced a similar admonition. He summarized, " ••• to 
evaluate the effects of treatment the final result must be visualized 
from the situation that would have prevailed with growth had treatment 
not been employed. It is not enough to simply compare the patient with 
himself at the beginning of treatment. Neither i s it adequate to 
compare him to a normal growth starrlard," 
In recent years the orthodontic literature pertaining to the Begg 
technique and intennaxillary elastic . usage has attempted to quantify 
the appliance ' s effects on various standard skeletal lam.marks. 
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Virtually all the research was based on serial cephalometric 
examination of pre- and post treatment records. For example, SNA has 
been reduced by the Begg appliance according to Williams (22), 
Barton (23), Weber (7), Swain arxi Ackerman (18), Guido (24), and 
Crytzer (6). 
Weber (7), Barton (23), arxi Crytzer (6) fourxi a decrease of 
0.5°-1.0° to occur at angle SNB during treatment. Turchetta (25) 
reported no significant change in SNB during treatment. 
Evidence of vertical dimension alterations have been generally 
noted. The marxiibular plane inclination customarily increases during 
treatment with the Begg system (22, 23, 26, 27, 8, 28). Weber(?) and 
Williams (22, 27) asserted that this represented a transient phenomenea 
of treatment which tended to revert towards the original value after 
therapy, particularly in the presence of continuing growth. Schudy (1) 
arxi Perlow (8) suggested that a period of post treatment growth was 
necessary to overcome the clockwise marxiibular rotation o~en associated 
with mandibular plane elevation. Lulla (2R), however, revealed the 
ambiguity of such marxiibular plane changes. A wide range of elevation 
or depression of the marxiibular plane might be tolerated, on the 
average, before rotation affected the spatial positioning of the chin 
point. 
. 
In approaching the question of vertical dimension of a different 
tack, Merrifield arxi Cross (29) proposed that the marxiibular plane 
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opens more rapidly and easier if there was a high angle present at the 
beginnings of treatment, They concluded that clockwise rotation was a 
predictable sequela in high angle cases, 
On the contrary, Hixon (45) contended that, "Long term evaluation 
of the impact of appliances on the face height is , as yet, undocumented, 
but is probably of small magnitude." 
Alterations to the ANB angle have been observed by almost all 
investigators of treated cases in which discrepancies of the apical 
bases were regarded as sufficient justification for treatment apart 
from simple resolution of the dental element of Class II , division 1 
malocclusions, Williams (22) stated that post-treatment closure of 
ANB may be expected in addition to the reduction initiated through 
appliance use. Presumably, such a decrease is related to the posterior 
positioning of point A produced by incisor retraction and palatal root 
torque. Von der Heydt (JO), Weber(?) , Barton (23), Swain and 
Ackennan (18) concurred on this point. 
Guido (24) concluded from a study of treated egg cases that 
point A was moved posteriorly and showed less downward movement than 
was perceived on a non-orthodontic control group. 
In 1969, Crytzer (6) published a comprehensive study of the effects 
of the Begg appliance on both the dentition and the facial skeleton. 
He used 25 Class II, division 1 subjects from which were obtained 
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intragroup changes both for overall active treatment as we 1 as for 
the three treatment stages. The study employed no control group and 
related observed treatment chan es to growth changes only throu h 
discussion. Among his conclusions, Crytzer noted that , "The tr atment 
of malocclusion is an interplay of complicated physiolog cal and 
mechanical processes involving more than two variables at any given 
time. In most cases, a ma hematica relationship between any pair of 
changes was impossible to establish because of the influence of the 
other variables ." 
It appears that the light wire appliance is capable of altering 
both denta and ske e al determinants of malocc usion. 
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METHODS AND MATERIALS 
This investigation was based upon a cephalometrio evaluation of 20 
individuals with Class II, division 1 skeletodental malocclusions . 
Treatment required the removal of four permanent teeth , the first 
premolars, and was effected soley by the light wire (Begg) techniqu. 
All the cephalometric radiographs were ob ained from Dr. George T. 
Gi dea of Brockton, Massachusetts. Three cephalometric records wer e 
available for each i ndividual . These were an or igin.al , an end of 
Stage II and a final (immediate post treatment) headplate. Each 
radiograph was traced in the accepted manner using established 
landmarks (17, 31, 32, 33). 
Serial, longitudinal cephnlometric records of the untreated 
control group of Class II, division 1 skeletodental malocc us ons were 
provided by the Forsythe Dental Center Orthodontic Department . 
Documentation of t hese 21 subjects was provided by the Rosol Master ' s 
Thesis at Boston University Schoo of Graduate Dentistry in 1972. 
Identical variables were recorded for the treated group in this study 
as were taken for the untreated group. Age ranges were comparable 
between t he two groups. Sex differences are unaccounted (34) . 
Thus , a direct compari son was possible between the observed chang s 
in the treated group and changes validated pr eviously for the 
homogeneous untreated sample . I n addition, variables were measured to 
assess treatment changes among the three t r eatment phases of the Begg 
technique. 
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Measurements Used 1 
I, Planes am Reference Lanimarks1 
A, SN plane-registered on S thus permitting an evaluation of 
overall changes due to growth am treatment, as emp oyed by 
Bjork (J2), 
B, Palatal Plane (PP) a line joining ANS-PNS am registering on 
the anteroposterior position of the pterygo-maxillary fissure 
(P'IM). The relative constancy of the P'lM was first observed by 
Broadbent (35), later confirmed by Brodie (33), am then 
employed by Moore (36) to illustrate the effects on the facial 
profile of length growth of the maxilla as well as positional 
changes of the maxillary teeth, 
II, Variables Measured, 
A, Angular Measurements 
1. SNA - angle of intersection of the cranial base line and a 
line drawn from N to point A (subspinale) , which is the 
deepest point of concavity on the anterior of the maxilla in 
the mid sagittal plane am represents the junction of 
maxillary alveolar am. basal bone (Jl), 
2, SNB - the angle of intersection of the cranial base line 
am a line drawn from N to point B, which is the deepest 
point of concavity between infradentale and pogonion, It 
represents mandibular basal bone (J1), 
J. ANB - the difference between SNA and SNB. 
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4. SNPog - the angle of intersection of the cranial base line 
and a line drawn from N to pogonion (Pog), the most 
anterior point on the chin in the mid-sagittal plane (Jl). 
5. SN-GOGn - the angle of intersection of the cranial base 
line and a line connecting gonion (Go), the most infero-
posterior point on the jaw angle, and gnathion (Gn), the 
most antero-inferior point on the chin (Jl). 
6. SN-OP - the angle of intersection of the cranial base ine 
and the occlusal plane (OP). (Jl). 
B. Linear Measurements 
1. PTM-point A - the distance from the intersection of PTM and 
PP to a line dropped perpendicular to PP to point A; the 
distance is measured along the palatal plane (J?). 
2. PTM - 1 ! 1 - a similar measurement but to a perpendicular 
dropped from the PP to the labial most surface of the 
maxillary incisor (J?). 
J. PTM - SN@S - t he linear distance between a perpendicular 
dropped from the SN ine through PTM and a perpendicular 
dropped from SN at S (J?). 
4. PTM - 6 I 6 - linear distance measured from PI'M perpendicular 
at the PP to a line perpendicular to PP and. tangent to the 
most mesial surface of the upper first molar (J?). 
A mean change and standard deviation was obtained for each variable 
from the untreated sample (J?). 
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The treated sample was examined by an analysis of variance for a 
complete block design where the three measurements (original , end of 
Stage II and inal) on each patient constitute a block. This was 
accomplished for each variable. In additi on, a test for all possible 
comparisons among means was done in order to compare, 1. original with 
end of Stage IIr 2. end of Stage II with final; and 3. ori inal with 
final (38). 
• 
Then, examining all ten variables simultaneous~, the change in 
one variable was correlated with change in another variable. "Change" 
was defined in three ways1 1. end of Stage II minus original; 2. final 
minus end of Stage II: and J. final minus original. 
The raw data were punched on cards and the analysis was done on an 
IBM J60/40 computer at the Boston University Computing Center. The 
changes (as defined above) were calcuJated, the mean and standard 
deviations for each change were determined, and 135 Pearson correlation 
coefficients were derived. 
Ultimately, mean changes arrl standard deviations for both the 
treated and untreated Class II, division 1 groups were evaluated 
through a "t" test for difference. 
In all instances a probability level of p < 0.05 is considered 
significant. Correlations greater than 0.05 are regarded as lacking 
significance and are not presented in the data tabulations • 
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FINDINGS 
The findings are presented in three headings along with a brief 
regarding perinent observations. 
A. Untreated Sample 
In Tabl e I the non-treated control cases presented several 
interesting aspects. 
The mean change in SNA was a 0.261° increase . 
SNB increased on an average of 1.166°. 
SnPog showed a mean increase of 1.595°. 
ANB had an average closure of 0.904°. 
Both the mandibular plane and occlusal plane closed with age. 
SN'.:ioGn decreased 1.523 and SN-OP reduced 1.785°, both on an average . 
Linearly, PTM-point A had a mean increase of 3.642 mm and the same 
held true for PTM - 1 I 1 which increased 5.357 mm. 
PTM - SN'i.S decreased 0.642 mm on the mean. 
The PIM - 6 j 6 showed that upper molars move mesially an average 
of 4.21 mm. ·This mesial movement was a consistent finding i n every case. 
B. Treated Sample 
Tables III and IV present data derived from the treated sample. 
It is provided to establish the similarity of the results with 
documentation found in the literature. Data may be found which is 
possibly unique to Class II, division 1 cases treated by the Begg 
method. 
Table III presents the probability levels at which the variables 
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showed significant change among the three stages of light wire 
treatment. 
SNA showed a significant mean decrease between the original and 
final records, with most of the decrease occuring during Stage III. 
On the other hand SNB mean changes appear to take place largely 
during Stages I arxi II. This was a decrease. 
The ANB shows a significant mean change from both original to 
final measurement as well as during Stage III. This decrease 
approaches 1-1.5°. 
Notably, the changes of SNPog are not significant throughout 
treatment. 
The mandibular plane (SN-GoGn) has significant change as an 
increase in Stages I arxi II arxi as a decrease in Stage III. 
Overall, however, the cant of the marxiibular plane increases only 
0.18° which is non-significant • 
Similarly, the occlusal plane (SN-OP), while having a mean 
increase in overall treatment, increases its greatest in Stages I and 
II and decreased during Stage III. 
Three of four linear observations hold significance, PTM _L_ 
SN&S changes are never signif icant. 
PIM-point A decreases from beginning to final with the change 
occuring principally in Stage III. 
PTM - 1 I 1 decreases overall. The greatest change is in Stages I 
and II. The mean shows an increase during Stage III to the erxi of 
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treatment. 
PTM - 6 I 6 distance increases, i.e. upper molars protract, in 
overall treatment. Practically all the protraction occurs in Stage III. 
Talbe IV presents correlation coefficients with probability levels 
of 0.05 or greater for variables compared within the three sets_of the 
treated group. Specifically, these are original to final, original to 
end of Stage II, and end of Stage II to final. 
In Column C (overall), several correlations prove statistically 
significant, although only three are strong enough to import clinical 
significance. For example , SNB vs. SNPog is 0,93 at the < 0.001 
probability level. Additionally, SNPog vs, ?P has a negative 
correlation of 0.91 (p <0.001) and SNB vs. MP is 0. 87 (p <0.001). 
These correlations approach the r ealm of clinical predictability . 
Column A (Stages I and II) shows two interesting and highly 
significant correlations. SNA vs, SNB is 0.70 (p < 0 . 001) and 
SNPog vs. MP is 0,73 ( p < 0,001). Roughly speaking , this means one-ha f 
the change in one variable,i,e. SNA, is accounted for by the change in 
the second variable , i . e . SNB, 
In Column B (Stage III), the strongest correlation is the SNB vs, 
SNPog of 0,84 (p < 0,001), 
C, Comparison of Treated Cases With Observed Growth Changes 
Table V compares overall changes between the untreated and the 
treated samples. A "t" test of differences wa s performed for each 
variable, In effect , the r esults i ndicate treatment i nduced changes , 
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if any occured. 
Three of the ten variables show no significant difference in the 
changes between the two samples. These are ANB , PTM - 6 I 6 and P'lM 
_j__ - SNjS , Of the remaining seven variab es, the treatment 
apparently generated alterations from the expected, 
A net difference of almost 2,0 degrees is observed between the 
control group and the Begg sample. 
At SNB a highly meaningful difference of 1 . 8° is recorded. 
Similarly , SNPog demonstrates different behavior when subjected to 
treatment . 
The mandibular plane and especiall y the occlusal pane under 
treatment show a marked abberation from what is evidently their 
natural tendency to close with age , 
Both point A and upper incisors exhibit a desirable reversal in 
their apparent tendency to migrate mesially with age. Treatment 
differences are quite pronounced at these two variables, 
20 
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DISCUSSION 
Several of the mean changes in the overall treatment sample from 
the start of treatment until the conclusion of active treatment show 
substantial differences in interpretation with respect to the basis of 
comparison. It is one thing to evaluate a treated sample against 
itself, but apparently another viewpoint emerges upon comparison of a 
treated group against an identical, untreated control group. 
The effects of treatment on the SNA angle are manifested by an 
average decrease of 1.77 degrees, which was significant at the .01 
level of probability. In the control group, with growth alone, a mean 
increase of 0.26 degrees at SNA was not considered significant. The 
greatest amount of reduction in SNA took place during Stage III 
procedures. Williams (22) and Crytzer (6) found in their studies that 
SNA decreased more in Stages I and II combined than in Stage III. 
Consequently the findings in this study were a departure from previous 
evaluations of Begg treatment effects. This is not, however, to detract 
from their conclusions that SNA showed a definite capability of being 
decreased by treatment, but that the timing of the decrease occurs 
mainly during the latter stage of treatment. A highly significant 
difference appears between the treated SNA's and the behavior of 
untreated SNA which supports the observation that point A retraction 
contributes to the reduction of skeletal profile convexity, 
Point A decrease was perceived through a linear measurement, also. 
PTM - point A decreased about 1.2 mm throughout treatment. Here again, 
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the only significant change occurred in Stage III, in contradi sti ncti on 
to Williams'(22) assertions that point A is retracted throughout 
treatment. This behavior of point A seems especi al y dramatic i n 
comparison to the untreated group. On the average point A advances 
about J,5 mm .during the parapubertal per od, Treatment insti tuted over 
these years produced a 1,1 mm decrease which, asi de from being a 
significant difference (p < ,001), suggests retardation and even 
reversal of a develoJ:111ental tendency, How did these changes happen? 
Relating SNA, P'l'M-point A and the ANB through correlation 
coefficients, Table IV produces a range of "r" values from o.40 to 0.70 
that were significant, Since these are somewhat weak correlations, aJ'\Y 
discussion based upon them is rather speculative. However, they do 
suggest an interplay wherein the effects of l i ngual root torque on 
upper incisors in Stage III may be contributory to the overall 
reduction of point A, Von der Heydt (JO), Crytzer (6) and others 
(18, 23) ackno~ledged the importance of subnasal remodelling 
accompanying palatal root torque as being critical to ANB reductions. 
In addition to point A changes, is the assertion t hat Begg mechanics 
and/or Class II intermaxillary elastics are effective in reducing the 
ANB angle (22), 
Presumably, the ANB angle describes the relationship of the 
maxillary and mandibular apical bases (39) in the antero-posterior 
. 
dimension, Some investigators have shown that this relationship tends 
to become smaller during growth, and that facial convexity resolves 
2) 
somewhat because the lower face, i.e . the mandible, appears to grow 
forward at a faster rate than the mid-face structures (17, 32, 10, 40), 
This phenomenon has been termed "differential growth" and provides the 
conceptual basis for using orthopedic tracti on in the maxillary arch, 
On the other hand, a number of authors feel there is a constancy of 
facial growth pattern which establishes pre-pubertally and changes 
thereafter are inconsequential ()4, 35, 33). At tention is directed to 
this distinction because observations made from the untreated group in 
this study indicate a spontaneous decrease of ANB with age. Thi s 
decrease approaches 1,0 degrees for the parapubertal years, Since SNA 
remained relatively stable, it becomes apparent that forward growth of 
the mandible, specifically point B, improved the apical base 
relationship. 
The effect of Begg treatment on the ANB produced roughly 1, 0 
degrees of closure. It was a significant change (p <, 01), although 
quantatively below the 3,09 degrees to 1 . 88 degree range reported by 
Weber (7), Crytzer (6) and Barton (23), pon comparison with the 
growth sample, this proved t o be a non-significant diff erence. However, 
the improvement was gained solely by the retracti on of point A, since 
the SNB readings showed a mean decrease of 0 ,70 degrees for t he 
treatment period, A comparable conclusion was reached by Crytzer i n 
1969 , Paradoxically, one finds that treatment achieves profi e 
flattening by inverting the skeletal d~terminants noted for a pical base 
alignment in the growth (untreated) series, Obviously, t hen, 
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disregarding the non-significant ANB difference between untreated and 
treated samples, definitive changes must have occured both at point A 
and point B. Looking at SNB in the treated group revealed an 0.85 
degree decrease in early treatment stages from which recovery was 
negligible by the end of treatment. Overall, this decrease was 0.70 
degrees and was significant at the 5~ probability level, Studies by 
Weber(?), Barton (23) and Crytzer (6) found similar decreases that 
range from 0.69 to 0,94 degrees at the SNB angle, On the contrary, 
Turchetta (25) reported no significant change occurred at SNB in his 
group of treated cases, 
With respect to SNB behavior in untreated Class II, division l's, 
where growth produced a 1.1 degree increase, one may detect a 
significant difference effected by treatment. Although the exact 
mechanism by which this difference occurs is o scure, the net difference 
through treatment amounts to 1.8 degree loss of potential forward point 
B movement, The clinical implication is that skeletal profile flattening 
with the Begg appliance in Class II, division 1 individuals relies 
chiefly upon reduction of maxillary incisors and point A. Were point A 
or SNA not apprec!ably retracted, it is conceivable the profile could 
become more convex due to appliance effects on mandibular behavior. 
It is interesting to note in contrast to the response of SNB to 
treatment that SNPog shows no significant change, Among the untreated 
controls, on the other hand, a 1,6 degree increase takes place. What 
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one may notice is that in the comparison of differences, Table IV, 
pogonion is affected less by treatment than point B. In addition, the 
firrlings among the untreated group show a greater increase in SNPog than 
in SNB. This may be accounted for by a number of concepts. One concept 
is that local bone accretion at pogonion effects the increase of SNPog 
(9, 41), Subtelney (40) has proposed that during growth a differential 
' 
rate appears between the alveolar bone with the teeth arrl the basal 
skeletal bone of the mandible, such that the chin, represented by 
pogonion, grows forward faster than point B, Point B arbitrarily 
describes the junction of alveolar with basal bone, In all probability 
lower incisor retraction in treatment contributes to the accentuation 
of the chin point through some degree of distal movement of point B. 
Several significant corelations emerged from this study that may 
have clinical importance. The SNB-vs-SNPog correlation was ver., 
significant (p < ,001) at 0.96 in the untreated sample and 0.93 in the 
Begg treatment group. These readings signified a high level of 
accountability where change in the one variable was related to change 
in the other, For example, if SNB decreased during treatment, then 
there was a good change SNPog would decrease too. It was a positive 
correlation. 
There were highly significant negative correlations between the 
mandibular plane and SNB (-0.87) and SNPog (-0.91) at the o.1i 
probability level. The corresponding values for the untreated group 
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were -0.66 and -0.75 respectively. The mean changes in the marxiibular 
plane angles were -1.5 degrees for the untreated subjects and +o.25 
degrees overall for the treatment sample. The changes in the marxiibular 
plane angles, especially within the treated group , may be related to the 
behavior of the chin point (pogonion) and SNB in the antero-posterior 
dimension. Concisely stated, for untreated Class II, division 1 subjects, 
there was a decreased mandibular plane correlated to a forward movement 
of the chin; for the treatment group the mandibular plane did not change 
but the chin moved posteriorly. There was a tendency among the Begg 
treated patients for mandibular plane elevation in Stages I & II which 
partially reclosed during Stage III. Crytzer noted this behavior , but 
the mandibular plane in his study remained open about 1.5 degrees rather 
than returning closer to their original values, Other investigators 
suggest that mandibular plane elevation tended to ea transient 
phenomenon (26, 7, 22). 
Compar~d to the untreated control group, however, this phenomenon 
takes on additional meaning . There was a significant difference (p <. 
.01) at SNPog and at SNGoGn (MP) between the mean values of the treated 
and control groups. Recalling that these are highly correlated 
variables suggests that while treatment itself produced ins~gnificant 
changes in the mandibular plane and spatial position of the chin, there 
might have been retardation or redirection of the anticipated growth 
potential. This potential growth in untreated Class II, division 1 
subjects may enhance profile straightening, 
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In recent years a number of studies have accentuated the importance 
of vertical dimension and its relation to profi e changes (1, 21, 1 , 
29), Schudy, from among these, related the question to clockwise 
rotation of the mandible, i,e,, as the mandibular plane opens there is 
concomitant downward and backward excursion of pogonion , Class II 
elastics have been implicated as one cause of clockwise rotation whi ch 
may exacerbate facial convexity and/or elongate the lower face height 
(8, 1, 9). 
In his study of Class II mechanics , 1 verstein (10) concluded that 
Class II e astics may "inhibit" man:iibular growth potenti a , To what 
extent such interference affects the long term assessment of facia 
esthetics is obscure, Will ams (27) fourrl in his study that the 
mandi ular p ane usually closes during the post-treatment period, but 
the amount of c osure depends upon the type of growth response exhibited 
by the patient . Schudy has made a similar stipulation in regard t o 
clockwise rotation, 
At the opposite end of the spectrum a study by Lu a (28 ) foun:i a 
wide range ( 7 , 0 to -6,5 degrees) within which clockwise rotat i on of he 
mandibular plane can occur before the spatial position of pogonion is 
predictably affected, Evidently that range is narrower in this sample , 
The occlusal plane tended to flatten or decrease its angular 
relationship to the SN plane in untreated individuals, Its flattening 
was similar to that of the mandibular plane in a quantative sense but 
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there was apparently no correlation in their behavior, MP decreased 
-1,5 degrees; OP decreased -1,8 degrees, on the average, in the 
untreated state. Under treatment the occlusal plane elevated about 6 
degrees up to the end of Stage II, then tended to decrease to the end 
of active treatment. Overall, a mean increase of 4,8 degrees was 
recorded, Obviously this proved a significant difference by comparison 
to the controls, Among the control group variables there was no 
correlation with OP changes, but in the treated sample a correlation 
of 0.69 (p <(",001) turned up in relation to the mandibular plane, This 
was a moderately strong relationship but since this study does not 
include other factors often associated with OP changes such as molar 
and incisor extrusion and/or intrusion (6, 7, 8) , it may be speculated 
that Class II elastic forces could effect such a tipping action, 
Effects of Begg mechanics, and Class II elastics in particu ar, have 
been widely studied in their effects on the occlusal p ane (7, 8, 22, 
23, 25, 42). In this study, the response to treatment parallels the 
results of these investigators. 
Responses of upper molars and upper incisors were recorded for 
both groups and. subsequently compared and related, Maxillary incisors 
showed numerically the "tipping-and-torquing" action imparted by the 
Begg appliance, It sho11ld be noted tha. t each ind.i vidua in the 
treatment sample was a successfully treated four icuspid extraction 
case, The overall incisor retraction exceeded 5,2 mm, which in view 
of the tendency of these teeth to migrate 5,J mm anteriorly on the 
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average, in this age group, signaled an impressive accomplishment. 
Crytzer noted an almost identical (5.8 mm) retraction of maxillary 
incisors in his work with Class II, division 1 subjects. One author 
asserts that presence of overjet, i.e., upper incisor protrusion ~nd/or 
procumbency, is a distinctive crit eria of Class II, division 1 
malocclusions (4J). Consequently retracting these teeth probably 
enhances profile flattening substantially. 
pper molars moved mesially farther in the control group (4,2 mm) 
than in the Begg sample (J.2 mm), but the difference was not significant, 
The possible explanations differ, too, Rosol perceived a mesial shift 
of upper molars occurred about the time of second molar eruption in the 
unaltered dentitions of his sample. In the treated sample this tooth 
was reasonably static until Stage III, at which time 75% of the 
protraction occurred, More likely than second molar eruption having 
enhanced this migration was the observation that t orquing and upright ing 
procedures generally contribute to molar anchorage taxation (1, 6, 44) 
most heavily during Stage III Begg therapy, St ill, it was i nteresting 
to speculate about how these molars finish up in approximately the same 
position with or without intervention. (Dr. Begg ~s aborigines would 
appreciate that fact,) 
Ultimately, the question about the stability of the pterygo-
maxillary fissure becomes obfuscated. Rosol felt this structure was an 
unsatisfactory stable landmark from which to reference changes in other 
parameters. On the contrary, in the treated sample, this investigator 
found the variability to be much less and non-significant. Quite 
possibly there are subtle differences at Pl'M between treated and 
non-treated subjects. When processed for a test of differences, there 
was none between the control arrl the Begg group. Thus, one may presume 
that while there is reason to question its validity or stability as a 
reference point in irrlividuals, apparently PTM is adequate for this use 
in statistical analyses which have sufficient subjects so as to reduce 
the starrlard error. 
The results of this study raise some interesting considerations 
regarding one's treatment objectives, and the manner in which they are 
achieved. Evidently the Begg appliance is capable of favorably altering 
facial convexity of Class II, division 1 skeletodental malocclusions, 
but only at the expense of mandibular growth expression, Whether or 
not post-treatment growth effects a recovery, as implied by some 
investigators, is undetermined by this study. Perhaps a subsequent 
study could include the present data plus five year post-treatment 
records of the same patients in order to examine developnental changes 
a~er treatment. 
Williams (27) has remarked that, "In pure Begg treatment there is 
no direct effort to control or modify the inherent growth style. 
Cephalometric changes during and after Begg treatment conform with the 
style of growth exhibited by the 'patient during and after treatment, 
suggesting that pure Begg treatment does not disturb the pattern of 
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free growth and that treatment changes are limited to the dentition, 
the alveolus, and the sympathetic response of the soft tissue in the 
ower third of the face." Sustained changes in basal structures as a 
result of Begg treatment have not been identified, This study may 
illuminate the inconsistency in such a profound absolution regarding 
Begg t reatment effects upon the growing face. 
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SUMMARY 
Serial longitudinal study of 20 Class II division 1 Begg-treated 
subjects was undertaken, The results were evaluated on their own 
merit and then compared to a similarly defined group of 21 untreated 
Class II division 1 individuals , The following observations were made1 
1. SNA and PTM - point A are reduced by treatment. Untreated, 
SNA remains relatively stable, 
2. Treatment appears to interfere with the tendency for S Pog 
and SNB to come forward with age, and thereby reduce facial 
convexity. 
J. ANB would decrease about the same in either treated or 
untreated patients, However , the determinants differ for the 
two groups , Begg treatment closes the ANB by decreasing the 
SNA more than the SNB angle, Conversely, in the untreated 
sample, SNA remains stable and SNB grows forward to close the 
ANB, 
4, Naturally occurring mandibular plane fattening is restrained 
in the treatment group. 
5, The occlusal plane is elevated by treatment, but tends to 
return towards its original level in Stage III , 
6, "Anchorage loss" in Stage III, i , e ,, the distance upper molars 
protract, may be no more than would occur in an untreated 
individual, 
7, Highly significant co1•relations appear between changes at 
point Band pogonion , which indicates that change in one 
J4 
variable is closely related to or accountable for change in 
the other . 
8 . SNB and SNPog changes shared a significant inverse correlation 
to marrlibular plane changes within the trea ed subjects which 
suggests a potential for clockwise rotation may exist, 
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TABLES 
TABLE I* 
CHANGES OCCURRING IN THE UNTREATED CLASS II , DIVISION 1 
SUBJECTS FROM AGES 10 TO 14 YEARS OF AGE. 
Mean Change S. D. 
SNA 0.261 1.24 
SNB 1.166 1 • .527 
ANB -0.904 1 • .570 
SNPog 1 • .595 1 • .577 Angular entries ar e i n 
degrees ( 0 ). 
SN-MP( GoGn) -1 .523 2.052 Linear entries are in 
millimeters (mm) . 
SN-OP -1.785 2.J05 
P'IM - pt . A. J.642 2.122 
PTM-1l1 .5.357 2.185 
P'IM - sms -0. 642 1.141 
P'IM - 6 I 6 4 .214 2.8JO 
*These detenninations relate to the measurements taken from i n;tial 
to final cephalometr ic tracings of the untreated sample of Class II 
division 1 malocclusions. 
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TABLE II 
CORRELATION COEFFICIENTS WITH PROBABILITY LEVELS FOR SOME 
OF THE VARIABLES FROM THE NTREATED SAMPLE 
Variables Compared r p 
SNA vs SNB • 37 , 10 
SNA vs SNPog ,40 .10 
SNA vs MP -.57 .01 
SNA vs PI'M-pt. A . 67 ,001 
SNA vs PI'M-_LSN@S .10 N.S. 
SNB vs SNPog ,96 .001 
SNB vs PTM-pt, A . 34 N,S, 
SNB vs PTM-_LSN@S ,43 ,05 
SNB vs MP -.66 .001 
SNPog vs PI'M-pt, A .35 N,S, 
SNPog vs Pl'M-_LSN@S ,37 ,01 
SNPog vs MP -.75 ,001 
MP vs PTM-pt, A -.40 .10 
MP vs P'IM-J_SM@S -.11 N .S, 
P'IB-pt, A-PTM-_L_S~ -.15 .s. 
N.S, = Not s_ignificant , i.e., p .05 
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TABLE III 
SIGNIFICANT CHANGES FOR EACH VARIABLE BETWEEN ORIGINAL, 
END OF STAGE II, AND FINAL IN BEXIG TREATMENT SAMPLE. 
Original - End of Stage II -
Variable End of Stage II p Final 
SNA 1. 35 VS 81 , 12 N,S, 81 .12 vs 79,60 
SNB 76,15 vs 75 , 30 ,05 75 .30 vs 75 ,45 
ANB 5, 22 vs 5,82 .s . 5,82 vs 4.20 
SNPog 77 , 32 vs 76,72 N,S, 76 , 72 vs 77 , 30 
SN-GoGn(MP) 3 ,08 vs 37 ,50 • 01 37 . 50 vs 36 . ~5 
SN-OP 15, 95 vs 22 . 30 .01 22,30 vs 20.78 
P'IM-pt. A 48 ,42 vs 48 . 30 .s. 48 ,30 vs 47,28 
P'IM-lli 55.40 vs 48 . 75 . 01 48 , 75 vs 50.18 
P'IM-~ SN.14S 14,80 vs 15 . 20 .s . 15.20 vs 15, 05 
P'IM-616 23 . 2 vs 23 , 90 , 05 23, 90 vs 26,LJ.8 
Angular entries are in degrees (0 ) 
Linear entries are in millimeters (mm) 
N,S, = not significant, i . e. p = ">• 05 
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Original -
p Final 
,01 81 , 35 vs 79.60 
.s. 76,15 vs 75,45 
.01 5,22 VS 4,20 
N.S. 77.32 vs 77 .30 
.01 36.0 VS J .25 
,05 15,95 VS 2 . 7 
.05 48 .42 vs 47 .2 
,05 55 .4 vs 50.1 
N ,S, 14. O vs 15 .05 
,01 23 , 2 vs 26,48 
p 
.01 
.05 
. s. 
. s . 
• 01 
,05 
. 01 
.s. 
.01 
TABLE III 
SIGNIFICANT CORRELATIONS OF VARIABLES AMONG THE BEGG 
TREATMENT SAMPLE OF CLASS II, DIVISION 1 MALOCCLUSIONS. 
A. B. 
Stages I & II Stage III 
r p r 
SNA vs SNB • 70 .001 . 66 
SNA VS ANB • 65 , 001 • 69 
SNA vs P'I'M-pt . A ,45 ,05 • 48 
SNA vs S Pog • 61 • 01 .56 
S A vs MP N.S. -.44 
SNA VS OP 
-,52 , 01 
---
SA vs PTMJ_S . s. 
SNB vs SNPog . 92 • 001 ,84 
SNB vs MP 
-.57 , 01 -.56 
SNB VS OP 
-.58 , 01 -.4l~ 
SNB VS PTM:!,gS~ --- . s. 
SNB VS PTM-~ , J8 ,05 
SNPog vs MP 
-,73 , 001 -.56 
SNPog vs OP 
-.69 .001 - .4J 
SNPog vs P'I'M_L S~ .47 ,05 
MP vs OP 
-.58 .01 
---
MP vs PTM _LS~ 
-.59 , 01 -.JS 
OP vs PTM-!il -.5J • 01 ---
OP vs P'I'M..L_SNAS -,J8 .01 
ANB VS PTM-pt. A 
---
N.S. 
---
Pn-pt . A vs 
---
N.S, . 69 
PTM-1Jl 
Stages I & II= Original to end of Stage II 
Stage III= Errl of Stage II to Final 
Overall= Original to Final 
N. S. = Not significant, i. e, , p > . 0 5 
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p 
.001 
• 01 
,05 
. 01 
,05 
. s. 
N.S. 
,001 
.01 
,05 
N.S . 
N.S. 
, 01 
. 05 
.s . 
N,S, 
. 05 
N,S. 
N.S. 
N.S. 
.001 
c. 
Overa 1 
r p 
,4 
.05 
. 70 .o 1 
,57 • 01 
, 37 .05 
-.39 ,05 
--- . s. 
• 37 ,05 
, 9J , 001 
-. 7 .001 
. s . 
,57 • 1 
N,S, 
-. 91 . 001 
-.58 . 01 
• 61 . 01 
• 69 .001 
-.67 , 001 
-.55 . 01 
-.52 . 01 
.40 • 05 
---
N.S. 
TABLE V 
SIGNIFICANT DIFFERENCES OF MEAN CHANGES FOUND FOR 
EACH VARIAB E BETWEEN TREATED AND UNTREATED (OVERAL) 
CLASS II, DIVISION 1 S BJECTS . 
UNTREATED TREATED 
x (.6) S,D, X (A) s.n. t 
SNA 0. 261 1,24 
-1,775 1, 97 3.945 
SNB 1,1 66 1,527 -0 ,700 1.4086 4, 074 
ANB 
-0, 904 1.570 -1.025 1.8387 0,226 
SNPog 1,595 1,577 -0.025 1. 4093 3,483 
SN-MP(GoGn) 
-1.523 2,052 0.250 1.98J5 2, 1 
SN-OP 
-1. 785 2. 305 4.825 3,8329 6, 656 
PTM-pt, A J.642 2,122 
-1 .150 2,J902 6,7 7 
P'IM-1.L!. 5,357 2,185 
-5.225 3,0413 12 , 749 
PTM-.l_S~ -0, 642 1.141 0 ,250 1, 881J 1,8J5 
PTM-6 j6 4, 214 2, JO J,200 1,82)8 1, J72 
N, S, = Not significant , i , e ,, p , 05 
46 
p 
,001 
. 001 
N,S, 
.01 
. 01 
, 001 
. 001 
. 001 
. s. 
. s. 
ILLUSTRATIONS 
ILL STRATION I 
Illustrates landmarks and planes used for angular measurements , 
ILLUSTRATION II 
Illustrates landmarks and planes used f or linear measurements. 
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